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FOREWORD

The quantity of radiation data already acquired from TIROS ¥II ex-

ceeds several times over the total quantity acquired from any of the pre-
vious TIROS radiation experiments, and as of this writing data are still
being acquired. As a result, the TIROS VII Catalog-Manual is being pub-

lished in several volumes. Each volume of this series contains time-depend-
ent information for the specific time period covered by the volume concern-
ing radiometer response patterns, possible corrections for instrumental
degradation, the Index of Final Meteorological Tapes, and Subpoint Track
Summaries. This, the second volume, covers the time period October 1, 1963
to February 29, 1964. Subsequent information covering time periods after
February 29, 1964 will be covered in succeeding volumes. The first volume

of this Catalog-Manual contains general discussions about the nature of the
experiment, the calibration, and the processing, coverage, and documenta-
tion of the data, in addition to specific information concerning the period
from launch on June 19, 1963 to September 30, 1963.

Many members of the staff of the Aeronomy and Meteorology Division
contributed to the success of the TIROS VII medium resolution radiometer

experiment. Valuable contributions in the area of computer programming
for data processing came from the National Weather Satellite Center, U.S.
Weather Bureau, whose efforts are gratefully acknowledged.

The task of assembling the information contained in this manual into
written form suitable for publication was largely accomplished by the fol-
lowing members of the Aeronomy and Meteo- ogy Division:

Mrs. Musa Halev Pasternak, Editor
Mr. W. R. Bandeen
Mr. Robert Hire

Mr. George Nicholas

Mr. Harold Thompson
Mr. Frederick Woolfall

The efforts of these individuals are hereby acknowledged.

The preparation of the material presented in Appendix B was accom-
plished mainly through the efforts of Mr. William Fizell and Mr. David
Rasmussen.



TABLE OF CONTENTS

Page

i

ii

Foreword .................................................

List of Figures ............................................

List of Tables ...................................... (See Volume 1)

List of Common Symbols ............................ (See Volume 1)

I. INTRODUCTION ................................. 1

II. DESCRIPTION OF THE MEDIUM RESOLUTION

RADIOMETER EXPERIMENT ............ (See Volume 1)

III. CALIBRATION .......................... (See Volume 1)

IV. RADIATION DATA PROCESSING ......... (See Volume 1)

V. RADIATION DATA COVERAGE AND

DOCUMENTATION ...................... (See Volume 1 )

VI. PRE-LAUNCH AND POST-LAUNCH PERFORMANCE
OF THE RADIATION EXPERIMENT ................ 1

6.1 Pre-launch Behavior of the Experiment__ (See Volume 1)

6.2 Post-Launch Behavior of the Experiment ......... 1
6.3 Estimate of the Accuracy of the Data ............. 2
6.4 Comments on Significant Engineering Aspects of the

Experiment .......................... (See Volume 1)

VII. CONCLUSIONS .................................. 2

VIII. REFERENCES .......................... (See Volume 1)

APPENDIX A Index of Final Meteorological Radiation
Tapes ............................ 20

APPENDIX B Subpoint Track Summary of Available
Radiation Data for the Period October

1, 1963-February 29, 1964 ........... 54

LIST OF FIGURES

(Figures 1-81 are found in Volume 1. Of these only the figures con-
taining time-dependent information are listed below and continued in this
volume.)

16.(a) Percent of Time the Satellite Spends in Sunlight ......... 4
16.(b) Tv and T_ vs. Orbit Number ........................... 4
18. Portions of the Orbital Period When the Satellite is in Sun-

light or the Earth's Shadow vs. Orbit Number ........... 5
66. Heliocentric Views of the Earth ....... _ ............... 6

67. So|ar Illuminated Latitudes for TIROS VII .............. 7

68. Frequency Difference between Flight and Calibrated Space-
Viewed Levels vs. Orbit Number: (a) Channels 1, 2, and
4; (b) Channels 3 and 5 .............................. 8

i

70. W,,,_ for Channel 1 vs. Days After Launch ............... 9
i

71. W,,,_ for Channel 2 vs. Days After Launch ............... 10
i

72. W .... for Channel 4 vs. Days After Launch ............... 11



73.
74.
77.
78.
79.
80.
81.
82.
A-1

A-2

A _ for Channel 3 vs. Days After Launch ................
A _ for Channel 5 vs. Days After Launch ................
8Tn8 vs. Orbit Number, Channel 1 ......................
8TBB VS. Orbit Number, Channel 2 ......................

STB8 vs. Orbit Number, Channel 4 ......................
K_ and p* vs. Orbit Number, Channel 3 ...................
K_ and p_ vs. Orbit Number, Channel 5 ...................
Scatter Diagram, Orbit 1926, 27 October 1963 ...........
Observed Motion of the TIROS VII Spin Vector on the
Celestial Sphere .....................................

Time History of the TIROS VII Spin Rate ..............

12

13
14
15
16
17

18
19

21
22

ooo

111



I. INTRODUCTION

This volume contains only time-dependent
information for the period October 1, 1963-
February 29, 1964 concerning radiometer re-

sponse patterns, possible corrections for in-
strumental degradation, the Index of Final
Meteorological Radiation Tapes, and Sub-
point Track Summaries. General discussions

of the experiment, the calibration of the
radiometer, and the processing, coverage, and
documentation of the data are found in Vol-

ume 1.

VI. PRE- LAUNCH AND POST-

LAUNCH PERFORMANCE OF
THE RADIATION EXPERIMENT

6.2 Post-Launch Behavior of the Experi-
ment

An unfavorable satellite-sun geometry may
exist for several days at a time, permitting
the direct rays of the sun to impinge upon
the sensors from the wall direction momen-

tarily once during each satellite rotation.
(See Section 6.2 of Volume 1 for a discussion

of this phenomenon.) There were six periods
during the time interval covered by this Vol-
ume when such an unfavorable satellite-sun

geometry occurred, viz., the periods including
the orbits numbered 1707-1739 (TIROS VII
days 115-118), 1824-1860 (days 123-126),
2698-2748 (days 182-186), 3098-3173 (days
210-215), 3297-3582 (days 223-242), and
3727-3845 (days 252-260). When solar inter-
ference was severe, the data were not re-

duced. However, in several orbits where
there was no interference with the long-
wave channels and only marginal interfer-
ence with the short-wave channels the data
were reduced.

6.2.1 Channel 1: The absolute values of

most channel 1 values of _F during the period
of Volume 2 continued to be less than 1 c.p.s.
(Figure 68). Therefore the symmetrical op-
tical degradation model was continued. As a

result of the degradation curve's leveling off,
the temperature corrections _TBI_ for a given
TR8 are nearly constant as shown in Figure

77. The correction nomograms are used in

the same way as in Volume 1. As before, in
addition to the temperature correction from
the nomogram, a 2.5°K correction is to be
added to the wall measurements, and the
same amount is to be subtracted from the
floor measurements.

6.2.2 Channel 2: All channel 2 values of AF

continued to have an absolute magnitude less
than 1 c.p.s., as shown in Figure 68. There-
fore, the symmetrical optical degradation
model was continued. The re_ulting correc-
tion nomogram is shown in Figure 78, and it

is used in the same way as in Volume 1.

6.2.3 Channel 4: Only a few values of AF
had an absolute magnitude greater than 1
c.p.s., as shown in Figure 68. Thus, the sym-
metrical optical degradation model was con-
tinued, resulting in the correction nomogram
in Figure 79.

Beginning about day 140 (_ orbit 2073)
a slight difference between the equivalent
blackbody temperature measurements made
in the floor and the wall directions over the

same region was observed, with the floor
measurements being the higher. This differ-

ence increased thereafter, reaching a magni-
tude of about 7.0°K by day 180 (,_ orbit
2656). The floor-wall difference remained at

this level beyond day 249 (at which time an-
other aberration was observed, discussed be-
low). This difference was observed from
analog records by noting the increase of the
difference between the channel 2 and 4 meas-

urements on the wall side over those of the
floor side. It was also observed in computer-
produced grid-print maps of the floor and

wall separately.

The mechanism for this behavior is not

fully understood in view of the near-zero

values of AF during the period between days
140-180 (cf. Figure 68). Therefore, pending

further study of this effect, it is suggested
that, in addition to the nomogram cor-
rections, after day 180 (_ orbit 2656) 3.5°K
be subtracted from measurements made
through the floor and added to measurements

made through the wall of channel 4. During
the onset period between orbits 2073 and



2656,it is suggestedthat the magnitude of
this additional correction be varied linearly

from 0 ° to 3.5°K. For example, from Figure
79, a measurement T',, of 260°K during orbit
2900 should be increased by ll.7°K and fur-

ther modified by 3.5°K, wielding a corrected
wall measurement of 260 ° + 11.7 ° + 3.5 ° =

275.2°K or a floor measurement of 260 .0 +
11.7 ° -- 3.5 ° = 268.2°K.

Beginning at day 249 and continuing after-
wards, the space-viewed levels became er-
ratic, seemingly randomly changing in mag-
nitude within one or two seconds during the

space-viewed portion of a swath. Similar er-
ratic behavior may also have occurred
during the Earth-scan portion of a swath, but
it was not possible definitely to separate such
spurious effects from the true signal. This
behavior was apparently still another mani-
festation of the unstable transistor in the

oscillator circuit, discussed in Volume 1. This
aberrant behavior increased when the hous-

ing temperature increased, and decreased
when the housing temperature decreased.
Also, beginning on day 299, negative-going
pulses appeared in the space-viewed level.
Because of these fluctuations, corrections to
channel 4 data are considered reasonably

valid only to day 249.

6.2.4 Channel 3: The average channel 3
value of AF continued to be approximately

- 1.25 c.p.s.,indicating a small amount of elec-
tronic degradation. The compound degrada-
tion model was continued, and the correction

nomogram in Figure 80 was constructed us-
ing the method described in Section 6.2.4,

Volume 1. It is used in the same way as in
Volume 1.

Further evidence of a shift in the oscillator

transfer function of --1.25 c.p.s, is found in
Figure 82. The dashed line drawn through
this scatter diagram of W measurements

from channel 3 (ordinate) and 5 (abscissa)
of TIROS VII, intersects the ordinate at ap-
proximately -8.5 watts/m-', the negative of
the value of / in the channel 3 correction
nomogram.

6.2.5 Channel 5: The absolute magnitude
of channel 5 values of AF in Figure 68 re-

mained less than 1 c.p.s. Thus, the correction

nomogram in Figure 81 was constructed
from the compound degradation model with a
value / -0. It is used in the same way as in
Volume 1.

6.3 Estimate of the Accuracy of the Data

The relative and absolute accuracies of
channels 1, 2, 3, and 5 have not changed from
Volume 1.

Until day 249 (February 23, 1964) the
short-term relative accuracy of channel 4
measurements for a given side remains at
± 2°K. The absolute accuracy after applying
the correction nomogram and the suggested
wall-floor corrections remains at ± 8 ° until

day 140 (Nov 6, 1963), and increases to
± 10 ° from day 140 to day 249 (Feb 23,
1964). After day 249 the space-viewed level
fluctuates, and no valid estimate can be made
regarding either the relative or absolute ac-
curacies of channel 4 measurements.

CONCLUSIONS

The major limitation of the TIROS VII
medium resolution radiometer experiment is
the uncertainty in the absolute values of the
measurements, resulting from the degrada-
tion of the radiometer response and, also,

from electronic degradation which, for the
first time, was conclusively detected in
TIROS VII. The degradation corrections
given in Section VI can serve as a guide for
interpreting the data in terms of absolute
values. However, it must be emphasized that

these corrections are only our best estimates,

based upon certain simplifying assumptions,

of the effects of a complicated degradation
mechanism which we do not yet fully under-

stand, and that the measurements thus cor-

rected may still contain appreciable uncer-
tainties.

Because of the extended lifetime of the

radiometer, which as of this writing exceeds

eighteen months, the potential of the TIROS
VII radiometric data for climatological

studies is significantly greater than it was for

previous TIROS satellites. In utilizing the



measurements over extended periods, how-
ever, channel 2 and 5 data should be used in

lieu of channel 4 and 3 data respectively
wherever possible because of the superior
stability characteristics of the former two
channels. Channel 4 data are considered rea-

sonably valid only to day 249.

The data from channels 1, 2, 3, and 5
throughout the period covered by this volume
and from channel 4 until February 23, 1964
(TIROS VII day 249) are of value for studies
involving relative measurements over a short
period of time, for example, the contrast
mapping of cloud systems.
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TIROS VII IN SUNLIGHT AND DARKNESS
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Figure /8--Portions of the 97.4-minute orbital period when the satellite is in sunlight

and in the Earth's shadow, expressed in minutes after the ascending node, versus
orbit number.
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Figure 68--Frequency difference between flight and calibrated space-viewed levels vs.
orbit number for channels 1 to 5.
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27 October 1963. The solid line is the locus of equal fractional parts of the

effective solar constant, W* for each channel. The dashed line intersects the

ordinate at approximately (-p') _ (-8.5) watts/m_. There is also slight evi-

dence of a rotation of the oscillator transfer function and/or relatively greater

symmetrical optical degradation in channel 3 than in channel 5.
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APPENDIX A

INDEX OF FINAL METEOROLOGICAL

RADIATION TAPES

One hundred forty-seven tapes, containing
data from 762 individual orbits of TIROS

VII from October 1, 1963 to February 29,

1964 are tabulated on the following pages.

The FMR tapes from this period are num-

bered from 438 to 584. The nomenclature

used in the Index and an example illustrating

the use of the Index is given in Appendix A,

Volume 1.
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Figure A1--Observed motion of the TIROS VII spin vector on the celestial sphere.
Each subdivision represents one day. Positions at 12 GMT each day are indicated.
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APPENDIX B

SUBPOINT TRACK SUMMARY OF

AVAILABLE RADIATION DATA

In this section, the time interval for which
radiation data are available on the FMR

tapes for TIROS VII from October 1, 1963,
to February 29, 1964, is summarized dia-

grammatically by means of subpoint tracks

for each interrogation day. As discussed pre-

viously, an interrogation day may be con-

tained within the calendar day, or it may

consist of 2 calendar days. This method of

presentation enables the data user to quickly

appraise the orbits containing data in an

area of interest. Additional information

illustrating the use of the Subpoint Track

Summaries is explained in Appendix B, Vol-

ume 1.
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